A trial was conducted with 175 day old Ross broiler chicks to evaluate the effectiveness of Alisma canaliculatum (Water plantain or Theksa), Laminaria japonica (Sea tangle or Dashima) and Cornus officinalis (Cornelain cherry or Sansuyu) medicinal plants treated with probiotics in replacing antibiotic. Three medicinal plants were prepared in dry and flour form with treatment of probiotics. The groups were control (basal diet), antibiotic (basal diet + 0.05% OTC, oxytetracycline), Water plantain treated with Probiotics (WPP) 0.5%, Sea tangle treated with Probiotics (STP) 0.5% and Cornelian cherry treated with Probiotics (CCP) 0.5% in basal diet. The broilers were distributed in a completely randomized design having 5 replications with 7 chicks per replication in wire cage. The data were analyzed by SAS package program. Addition of three medicinal plants in broiler diets didn't show negative effect on growth and feed conversion efficiency in broilers. Significantly highest protein percentage in broiler meat was found in groups fed the three medicinal plants treated with probiotics (WPP, STP and CCP) compared with other groups (P<0.05). Crude ash also increased significantly by the three medicinal plants addition compared to control especially in breast meat (P<0.05). Addition of probiotics treated with medicinal plants had similar beneficial effects on most of the observed parameters to those found in antibiotic-fed groups, so it implies that these three medicinal plants can be the possible alternatives to antibiotic for broiler production.
Introduction
Antibiotic usage has facilitated the efficient production of poultry, allowing the consumer to purchase, at a reasonable cost, high quality meat and eggs. Antibiotic usage has also enhanced the health and well-being of poultry by reducing the incidence of disease. Despite many benefits brought by antibiotic usage, unfortunately consumer perceptions are dominant that edible poultry tissues are contaminated with harmful concentrations of drug residues (Donoghue, 2003) . In a consumer survey, Resurreccion and Galvez (1999) reported that 77% of consumers responding considered animal drug residues in meats to be an extreme health concern and the remaining 23% responding thought that drug residues were not a problem.
A growing body of scientific research supports the role of probiotics as effective alternatives to the use of AGP (antibiotic growth promoter) in animal nutrition (Ghadban, 2002; Patterson and Burkholder, 2003) . In this sense, probiotics, classified as zootechnical feed additives (European Commission, 2003) , comprise a functional nutritional approach, whereby maintenance of a healthy gastrointestinal (GI) environment and improved intestinal function is pursued through the intake of adequate quantities of live beneficial microorganisms (Fuller, 1989; FAO/WHO, 2002) . It is becoming increasingly evident that to achieve the aims above and to significantly reduce the use of antibiotics, a combination of intervention strategies such as genetic selection of resistant animals, sanitation practices, elimination of pathogens from feed and water, vaccinations, and applications of suitable feed and water additives (Doyle and Erickson, 2006) is required. In this study, three medicinal plants were used with multi-probiotics (Lactobacillus acidophilus KCTC 3111, Lactobacillus plantarum KCTC 3104, Bacillus subtilis KCTC 3239 and Saccharomycetes cerevisiae KCTC 7915) for using as feed additives to substitute antibiotic. The combination of different additives might have synergistic effect on improving meat quality which was already revealed by the recent studies (Sarker et al., 2010a (Sarker et al., , 2010b Gallaher and Khil, 1999; Awad et al., 2009) . Theksa (Alisma canaliculatum) is a kind of harmless anti-mutational plant which suppresses DNA damage and also has cholesterol lowering activities. Dashima (Laminaria japonica) is called Dashima in Korean, Kombu in Japanese and Haidai in Chinese. It is also known as edible kelp from the family Laminariaceae widely eaten in East Asia. The active component contained in this brown seaweed is fucoxanthin. Cornus officinalis is a species of dogwood known also as Japanese cornelian cherry. In Korean it is known as sansuyu, in Chinese as shan zhu yu and in Japanese as sanshuyu. It is used as a food plant and as a medicinal plant. The fruit has an antibacterial action, inhibiting the growth of Bacillus dysenteriae and Staphylococcus (Yeung, 1985) . The plant is antibacterial, diuretic, hypotensive and a urinary antiseptic (Duke and Ayensu, 1985) . The combination effects of a medicinal plant product and multi-probiotics on the proper internal organ development is associated with their growth promoting efficiency and carcass quality of broilers is still unclear. So the present study was designed to access the broiler growth performance, chemical composition of meat, and internal organ weight in contrast with control and antibiotic-fed birds.
Materials and Methods

Animals and experimental design
One hundred seventy five 1-day old "Ross" broiler chicks were considered for this study. The chicks were housed in a close, ventilated caged-broiler house in which they were raised for 24 hours of daily light. From 1 to 14 days of age, supplemental heat was provided by electric heater which was placed inside the chicken house, thereafter the room temperature was kept at 22±2℃ through a supplemental heating system. The birds were assigned to 5 treatments with 5 replications following completely randomized design (CRD). There were five dietary treatments, control, antibiotic (basal+0.05% oxytetracycline), 0.5% TP, 0.5% DP and 0.5% SP with basal diet. The feed and drinking water were provided ad libittum to the broilers.
Experimental diets and feeding
Experimental diets were divided into two phases; starter 0-3 weeks and finisher 4-5 weeks of age. The diets were formulated following the recommendation of the National Research Council, NRC (1994) and are shown in Table 1 . The probiotics used in the formulation of Alisma canaliculatum, Laminaria japonica and Cornus officinalis medicinal plants in replacing antibiotic are given in Table 2 .
Body weight gain, feed intake, FCR and mortality
Body weights were measured on weekly basis from initial day to the final day of the experiment. Feed intake had been determined by measuring feed residue on weekly basis since the beginning of the experiment. Feed conversion ratio was obtained by dividing the feed intake by body weight gain. Dead birds were recorded and accordingly adjusted the feed intake.
Carcass composition and organ development
At the end of the experiment, 20 chickens were slaughtered and samples were collected from breast and thigh muscle. Percentage of moisture, protein, fat, and ash content was determined in meat samples according to the Association of Official Analytical Chemists (AOAC, 1990) . The organ development was measured by taking weight and length of the broilers after slaughtering and calculated in respect of body weight.
Statistical analysis
The data obtained from this study were analyzed by General Linear Models (GLM) of SAS Package Program (1990) to estimate variance components for a completely randomized design. Duncan's Multiple Comparison Tests (1955) were used to examine significant differences between treatment means. Differences were statistically assessed at P<0.05.
Results and Discussion
Growth performance
The results shown in Table 3 are body weight gain and feed intakes of broiler chicks although they were not significant among the treatment groups. These results are in agreement with the findings with our previous studies where same probiotics were used but with different medicinal plants (Sarker et al., 2010a; 2010b) . This finding disagrees with Ryu et al. (2003) , who observed that supplementation of 0.1 to 0.3% mixed probiotics containing Lactobacillus acidophilus, Bacillus subtilis and Saccharmyces cervisae to broiler diets improved weight gain and feed intake as well as feed conversion ratio. It appears that probiotics with mushroom extract offered no combination potential for weight gain, which was compromised in this study, but possible healthenhanced attributes (Willis et al., 2007) . Addition of antibiotic and three probiotics in all groups reduced mortality compared to control group ( Table 2 ). The trend of mortality revealed indirectly the potentiality of the medicinal plants treated with probiotics in the diet, in other sense, the immunomodulatory effect of the medicinal plant, as observed by Meng et al., (2006) .
Breast and thigh meats amount
The amount of breast and thigh meat in freshly slaughtered broilers was calculated and the results are summarized in Table 4 . Lowest breast meat percentage was recorded in CCP-fed group compared to control and antibiotic group (P<0.05), although there were no statistical differences observed within the medicinal plantsfed groups.
Proximate composition of meat
Proximate analysis of the breast and thigh muscle of broiler meat is presented in Table 5 . Moisture contents in breast meat in control and antibiotic group showed significantly higher values than other three groups (P<0.05), but no significant differences were observed in thigh meat moisture contents among probiotics-fed groups. Among the treatments considered, the lowest crude protein contents of breast muscle were found in control and antibiotics groups compared to other dietary feed additives group (P<0.05), whereas no statistical differences were observed in protein content of breast muscle (P>0.05) among the probiotic-fed treatments. Crude fat contents of breast and thigh meat were not influenced by addition of all feed additives including antibiotic. Crude ash contents of breast meat in theksa and sansuyu probiotics fed broilers were significantly higher than Dashima probiotics, control and antibiotic groups. In case of thigh meat, crude ash content in dashima probiotics-treated groups showed significantly higher value than sansuyu probiotics-treated groups. While, there were no differences among control, antibiotic, WPP and CCP fed groups.
Internal organ weight 3.4.1. Absolute weight of organs
In Table 6 , the kidney weight in CCP-fed group (13.21g) significantly was heavier compared to WPP-fed group (10.16g) but similar to antibiotic-fed group (12.92g). Kidney weight in STP-fed group (11.43g) showed similarity to control (11.16g). The spleen weight was higher in antibiotic-fed group (1.57g) compared to control (1.01g) and sansuyu probiotic groups (0.96g). The WPP (1.22g) and dashima probiotic (1.28g) groups showed similar values, which were placed between control and antibiotic-fed groups. In addition, the absolute weights of crop, heart, liver, gizzard, pancreas, cecum, small intestine, large intestine, abdominal fat and proventriculus did not show any significant differences among the dietary treatment groups.
Relative weight of organs percentage
In Table 7 , the weight of spleen relative to the BW in antibiotic-fed birds (0.08%) showed significantly higher than control group (0.05%) and CCP (0.05%) fed birds (P<0.05). The relative spleen weights in Water plantain and Cornelian Cherry probiotics fed birds tended to be greater compared with control (0.05%) without statistical differences. In addition, the relative weights of crop, heart, liver, gizzard, pancreas, cecum, small intestine, large intestine, abdominal fat and proventriculus remained unaffected by dietary treatment groups. 
Conclusions
Although no significant differences were observed in body weight gain among all treatment groups but highest protein percentage in broiler meat was found in probiotic-fed groups (WPP, STP and CCP) among all treatment groups (P<0.05). Crude ash was significantly higher in groups offered with antibiotics and three probiotics with different medicinal plants compared to control, especially in breast meat (P<0.05). No remarkable negative effects were recorded in absolute and relative organ weights of broilers fed probiotics with medicinal plants. Addition of probiotics with medicinal plants was validated to have beneficial effects on most of the observed parameters in this study, especially in WPP and STP-fed broilers, hence it could be concluded that these medicinal plants can be the possible alternative to antibiotic for broiler production.
